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TITLE 



An accessory for a camera body and a camera body with detection and 
initiation of the status of attached accessories, 

TECHNICAL FIELD 

5 The present invention relates to a camera body comprised in a modular 
system for photography, where a large number of different accessories such 
as lenses, flash units, magazines, etc, can be attached to the camera body. 
The invention also relates to an accessory comprised in such a modular 



BACKGROUND ART 

The central unit in a modular camera system consists of a camera body 
which can be combined with a large number of accessories of different types, 
for example lenses, flash units and magazines of various types. These 

15 accessories must be able to be attached and removed in principle at any 
time, irrespective of the state of other attached components in the system. In 
the camera body there is a control unit for controlling the camera body and 
attached accessories, which control unit requires information regarding which 
different types of accessory are attached in order to be able to control the 

20 system correctly. It is therefore important that this control unit receives 
information in a quick and reliable way regarding which accessories are 
attached and, of course, also if a particular accessory is removed. 

If an accessory is attached when the camera system is switched off or in an 
25 energy-saving mode it is also important that the exchange of information 
between this accessory and the camera's central control unit is carried out as 
soon as the accessory has been attached. If the exchange of information 
between the camera's central control unit and the newly-attached accessory 
has to wait until the photographer switches the camera on, this can delay his 
30 ability to use the camera at the required time. In the same way. it is. of 
course, important that the control unit receives information that a particular 



system. 



10 



wo 2004/023207 



2 



PCT/SE2003/001386 



accessory has been removed, irrespective of whether this is carried out while 
the camera is switched on. switched off or in energy-saving mode. 

DISCLOSURE OF THE INVENTION 
5 There is thus a wish to improve the communication facilities between a 
camera body in a modular system and the units or accessories that can be 
attached to the camera body. This wish is met by the present invention in that 
it describes a camera body for still photography that comprises attachment 
facilities for a number of different accessories, and further comprises a 
10 control unit for controlling functions in the camera body and in accessories 
attached to the camera body. The control unit communicates with the various 
accessories via a data bus, and the camera body can be in at least two 
different system states when an accessory is attached to it. 

1 5 For at least one of the attachment facilities for accessories, the camera body 
comprises, in addition to and separate from the data bus, separate 
communication means for automatic detection of the attachment or removal 
of accessories to or from the camera body regardless of which of said system 
states the camera body is in. These separate means for communication can 

20 also be used by the control unit in the camera body to initiate a change in the 
system status of an attached accessory. 

As the means for detecting and changing the system status are separate 
from the data bus, they can be designed in a way that makes them extremely 
25 energy-efficient, which makes it possible for them to be permanently active, 
irrespective of the state of the camera system. This means that the central 
control unit in the camera body can continually be updated regarding 
changes in attached accessories, which saves time for the photographer. 

30 Said separate means for communication suitably also have the ability to 
cause a change in the system status of the camera body and attached 
accessories to be initiated by an attached accessory. 
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The invention also comprises an accessory for a camera body, preferably the 
camera body mentioned earlier, comprising means for control and means for 
connection to a data bus in said camera body, and comprises, in addition, 
5 separate communication means for connection to corresponding separate 
communication means in the camera body for monitoring by the camera body 
of the system status of the accessory. The separate means for 
communication can also be used by control means in the accessory to initiate 
a change the system status of the accessory. 

10 

The separate means for communication in an accessory according to the 
invention can suitably also be used by the accessory's control means to 
request initiation of changes in the system status of the camera body and 
other units that are attached to the camera body. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in greater detail below, in the form of 
examples of embodiments, with reference to the attached drawings, in which: 

20 Figure 1 shows a principal solution In a camera body according to the 
invention, and 

Figures 2-5 show a sequence in a more detailed description of the solution 
from Figure 1 . 

25 MODES FOR CARRYING OUT THE INVENTION 

The invention comprises, among other things, a camera body that is part of a 
modular camera system. A large number of different accessories of different 
types can be attached to the camera body, such as. for example, different 
types of lenses, flash units, viewfinders, etc. The communication between the 

30 camera body and the attached accessories is normally carried out by means 
of a data bus between a control unit, for example a processor, in the camera 
body and a control unit in the respective accessory. 
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The data bus has a relatively high energy consumption, which means that it 
is not suitable to have it continually active. In order still to ensure that there is 
communication between the camera body and attached accessories in 
5 certain situations, a camera body according to the invention. In addition to the 
data bus, comprises separate means for automatically detecting that an 
accessory is attached to the camera body or is removed from it, and for 
initiating a change in system status. Said change in system status can, 
according to the invention, be initiated by a control unit in the camera body. 
10 In one embodiment of the invention, such a change in system status can, in 
way which will also be described herein, be initiated by an attached 
accessory. 

The attachment of accessories, including the automatic detection by the 
15 camera body of said attachment, and removal of accessories will be 
described first, with reference to Figure 1 : 

Figure 1 shows in summary a part of the said separate means, a connection 
1 - 1' in a camera body according to the invention: an accessory, ACC, is 
20 attached to a camera body CB. The camera body exchanges data messages 
with the accessory via a data bus (not shown), and is, in addition to the data 
bus, also connected to the accessory via the separate connection 1 - 1 \ the 
point of attachment between the camera body and the accessory being 
shown by a broken line 8 in Figure 1 . 

25 

The separate means for communication according to the invention also 
comprise interface circuits which are used to control the separate connection 
1 - 1' as follows: On the camera body side, the interface circuits comprise a 
first transistor 2. preferably a p-channel field-effect transistor (FET), 
30 connected in series to a first resistor 3 which is connected to the connection 
1. The transistor is also connected to a voltage source, with the transistor's 
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source being connected to the voltage source and the transistor's drain being 
connected to the resistance 3. 

The resistance 3 is connected to ground via a second transistor 4. which is 
5 also preferably a field effect transistor, however of the n-channel type, which 
is connected to the resistance 3 by its drain and to ground by its source. In 
parallel with the second transistor 4. the cable 1 is also connected to ground 
via a second resistance 5, The first transistor 2 and the second transistor 4 
are connected to a control unit in the camera body via their control voltage 
10 (gate in the case of field-effect transistors, irrespective of whether these are 
n- or p-channel transistors.) 

Before the attachment of ACC, the connection 1 - V between CB and ACC is 
disconnected at the point 8. The control unit in the camera body causes the 
15 transistor 2 to become conductive, and according to the invention the 
resistance 3 is designed with a relatively low resistance and the resistance 5 
has a relatively high resistance, which means that the level of the cable 1 will 
be high, as the transistor 4 is caused to be non-conductive. 

20 The precise size of the resistances in the resistances 3 and 5 is not of central 
importance for the invention, however it Is important that the resistance 3 has 
a considerably smaller resistance than the resistance 5. As an example, it 
can. however, be mentioned that the resistance 5 can be of the order of 10- 
100 times larger than the resistance 3, and that the resistance can be 

25 dimensioned with the resistance 3 being approximately 100 kQ, so that the 
resistance 5 should consequently be approximately 1-10 MCI. 



30 



The control unit in the camera body monitors the voltage level of the cable 1 , 
preferably by the cable 1 being connected to a so-called "interrupt" input in 
the control unit. 
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When ACC is attached, the separate cable 1 in the camera body is 
connected to a corresponding separate cable 1' in ACC. where the separate 
cable r in ACC is connected to a control unit (not shown) in ACC, suitably 
via an "interrupt" in a processor in ACC. whereby the processor in ACC can 
5 monitor the level of the cable 1-1'. ACC also comprises a number of 
interface circuits for communication via the cable V, which in the example in 
Figure 1 consists of a resistance 6 which is connected between a voltage 
source and the cable 1'. and a transistor 7, suitably a n-channel field-effect 
transistor. The transistor 7 is connected by its drain to the cable 1 and is 
1 0 connected by its source to ground. The transistor's control voltage, the gate, 
is connected to the control unit in ACC. 

Upon the attachment of ACC, ACC gets a voltage supply from the camera 
body via a separate connection (not shown) for this. According to the 
1 5 invention, the resistance 6 has a relatively low resistance, of the same order 
of size as the resistance 3. in this case 100 kn. and the transistor 7 that has 
a control voltage that is connected to a control unit in ACC is caused by the 
control unit in ACC to be non-conductive, which means that no change takes 
place in the state (high) of the cable 1 . 

20 

After it has been provided with voltage, ACC starts up and goes through its 
internal start-up routines. ACC's internal control unit causes the transistor 7 
to become conductive, which means that the level of the cable 1 - V is 
changed to low. This change in level is detected by the processor in CB, 

25 which causes the transistor 2 to become non-conductive and sends a 
message via the camera system's data bus (which may be "awakened" by 
the control unit if it were in a power down mode at the time) to the control 
unit in ACC to the effect that the level change in the cable 1-1' has been 
detected, which initiates an exchange of information on the data bus between 

30 the control units in ACC and CB. concerning, for example, identification from 
ACC. Thus, said separate means for communication have enabled the 
control unit in the camera body to automatically detect the attachment of the 
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ACC, even if the data bus was not "powered up" at the time of the 
attachment. 

After the reception of an identification message from ACC. the control unit in 
5 CB replies by sending a message via the data bus to ACC with a request for 
information from ACC about its characteristics and status. This request is 
received by ACC. and its control unit confirms the reception by replying with 
the requested information via the data bus. The control unit in CB sends a 
message to ACC concerning which system status is to apply, which in a 
10 preferred embodiment is carried out last in the exchange of information on 
the data bus. In association with the exchange of information on the data 
bus, the control unit in ACC makes the transistor 7 non-conductive, 
whereupon the level of the cable 1 - 1 ' is changed to high, 

15 In a "normal mode", in other words when ACC is attached, the transistors 2, 4 
and 7 are thus non-conductive, which means that the level of the cable 1 - V 
is high. 

Upon the removal of ACC. the following takes place: with ACC attached, the 
20 transistors 2 and 4 in CB are non-conductive, similarly the transistor 7 in 
ACC. When ACC is removed by the user, the connection 1 - 1' is broken at 
the point 8, which means that the voltage supply to the cable via the 
resistance 6 in ACC is discontinued. This means that the level of the cable 1 
- V is changed to low due to the resistance 5 in CB. which is detected by the 
25 control unit in CB, which thereby obtains information to the effect that ACC 
has been removed, and can thus update the information about which 
accessories are attached to CB. The exact mechanism by means of which 
the control unit in CB deduces that the low level of the connection 1-1' means 
that ACC has been disconnected is described at a later point in this text. 

30 

When the control unit in CB detects that ACC has been removed, it causes 
the transistor 2 to be conductive again, whereupon the level of the cable 1 - 
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1' returns to being high, which means that CB is prepared for the attachment 
of a new ACC in accordance with what has been described above. 

It has been described above how the attachment or removal of accessories 
to/from the camera body is detected using the separate means according to 
the invention 1 , 2, 3, 4 and 5 in CB and 1 6 and 7 in ACC. 



The camera system in which the camera body and accessories according to 
the invention are included can be in a number of so-called system states and 
10 the said separate means can also be used when changing the system state, 
with the change being initiated either by the camera body or by an accessory 
attached to the camera body, which will be described below. The system 
states that are available at present are as follows: 

15 "Active state": the camera is powered, immediate taking of photographs is 
possible. 

"Standby/power down": power-saving sleep mode, taking of photographs is 
possible with a certain delay. 

20 

"Power off': nothing in the system is powered. 

"Mag active": a special state which is only relevant for a film magazine that is 
attached to the camera body. In this state the magazine is powered, which 
25 means that the film can be fed forward. Other components in the system 
have a state that corresponds to "standby/power down". 

In all the states listed above, all the components have so-called system 
voltage, in other words they are provided with a voltage that enables 
30 operation of logic circuits, for example microprocessors, etc. With a change 
to active state (or to "mag active" for magazines), in addition to this voltage, 
they are also provided with a further voltage supply for full function, for 
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example for the operation of mechanical elements, charging of flash units 
and the like. 

The states that have been listed above are those that can be foreseen at 
6 present for the system in question. Those skilled in the field will, however, 
recognise that the invention can be used for changes between practically any 
states. 

Figure 2 shows again the interface between CB and ACC in a "normal state". 

10 Components that have been caused by the respective control unit to become 
conductive are shown with dark lines, while the connections to components 
that have been caused to become non-conductive are shown by a lines with 
a filling. Thus in Figure 2, the transistors 2 and 4 in CB and the transistor 7 in 
ACC are non-conductive, as is the resistance 3 in CB. On the other hand, the 

15 resistances 5 (CB) and 6 (ACC) are conductive. 

With reference to Figure 3: When ACC wants to initiate a change in the 
system state, suitably of the camera as a whole, i.e. the camera body with 
the accessories attached, its control unit causes the transistor 7 to become 
20 conductive, which causes the voltage level of the cable 1 - 1 ' to become low, 
which is detected by the control unit in CB. 

The low level of the cable can mean that ACC wants to initiate a change in 
system state or that ACC has been removed, according to what was 

25 described above. The control unit in CB must therefore first investigate the 
cause of the low level of the cable, which it does by connecting the 
resistance 3, which in turn is carried out by the transistor 2 being made 
conductive, see Figure 4. If the detected change to low level is due to ACC 
having been removed, the level of the cable will be made high on account of 

30 these measures. As, in the example shown. ACC is still present, the level will 
instead remain low. due to the resistance 6 and the (conductive) transistor 7. 
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As the control unit in CB has now recognised that the change to low level in 
the cable 1-1' was due to ACC wanting to initiate a change in the system 
state, there can now be an exchange of messages concerning this change 
via the system's ordinary data bus. In a preferred embodiment, this is carried 
5 out by the control unit in CB sending an acknowledgement to ACC that the 
request for the system change has been understood, after which there is an 
exchange of messages concerning the required system change. In a 
preferred embodiment. CB sets all the other attached units to one and the 
same system state. As a consequence, one single accessory can change the 
10 system state of all the units in the system. 

When the required exchange of messages is completed, the level of the 
cable 1 - 1' is reset to high, by the control unit in CB making the transistors 2 
and 4 non-conductive, and the control unit in CB making the transistor 7 non- 
15 conductive. This means that the resistances 3 (CB) and 6 (ACC) also 
become non-conductive. The interface between CB and ACC thereupon 
returns to a normal state, which is shown in Figure 5. 

The separate communication means can also be used when CB wants to 
20 initiate a change in system status in ACC. which can be done individually for 
each ACC that the CB has the described separate communication means 
with. In a preferred embodiment, this is the case with all of the ACC's. The 
CB proceeds in the following manner: the control unit in CB makes the 
transistor 4 conductive, which causes the level of the cable 1 - 1' to become 
25 low. This "wakes" the control unit in ACC. which sends a message via the 
ordinary data bus to the control unit in CB. in which it confirms that ACC is 
ready to receive a message from CB concerning changed status. 

Thereafter there is an exchange of messages concerning the new system 
30 status via the data bus. after which the control unit in CB makes the transistor 
4 non-conductive again, which means that the level of the cable 1 - 1 ' returns 
to the normal state, in other words high. 
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In addition to the cases that have been described above, the separate means 
for communication according to the invention can be used for a number of 
other applications, two of which will be described below: 

5 

If, for example, a digital back with its own battery for some reason is not 
powered - for example, due to forgetfulness or malfunction - this will mean 
that exposures cannot be made. The fact that the film magazine is not 
powered also means that the level of the separate cable 1 - r will be low, 

10 which is not the normal state. The control unit in CB detects this, and if the 
low level of the cable to the magazine remains, a number of measures can 
be taken, for example a warning signal can be given to the photographer, 
warning text in the display, warning diodes, etc, or making exposures can 
quite simply be blocked as long as the problem remains. This monitoring of 

15 the state of an accessory, in this case the magazine, is simplified 
considerably by the means for communication according to the invention 
being separate for the accessory concerned. 

A further possibility for using the separate means for communication 
20 according to the invention is as follows: certain accessories, for example 
digital backs, can require a relatively long start-up time, during which time 
they are not available for full function. The control unit in such an accessory 
can inform the control unit in CB of this by the control unit in the ACC in 
question changing the level of the cable 1 - V with a particular predetermined 
25 pattern, which is carried out by the control unit in ACC making the transistor 7 
conductive (low level) and non-conductive (high level). 

The control unit in CB will try to initiate the abovementioned ordinary method 
for attaching new accessories, but will not receive the "correct" reply from 
30 ACC. whereupon one or more measures are taken, for example those that 
were described above, in other words a warning signal is given to the 
photographer, warning text in the display, warning diodes, etc, or making 



wo 2004/023207 



12 



PCT/SE2003/001386 



exposures can quite simply be blocked until the level of the cable returns to 
normal. This continues until the control unit in CB receives the "correct" reply 
from ACC to the initiation procedure. 



